Maximal exercise, limb ischemia, and endothelial progenitor cells.
The concept of neovascularization in response to tissue ischemia was recently extended by the finding of postnatal vasculogenesis through circulating endothelial progenitor cells (EPCs). The aim of this study was to assess the role of acute ischemia for EPC mobilization in patients with peripheral arterial occlusive disease (PAOD) and in healthy volunteers. The number of circulating EPCs was analyzed by flow cytometry in PAOD patients (n = 23) with exercise-induced limb ischemia for up to 72 h after a maximal treadmill test and in healthy volunteers (n = 17) who underwent a 15-min suprasystolic occlusion of one lower extremity to induce limb ischemia. Plasma concentrations of vascular endothelial growth factor, basic fibroblast growth factor, tumor necrosis factor-α, and granulocyte macrophage-colony stimulating factor were determined by ELISA. EPCs (CD 34 pos/KDRpos) increased significantly in both PAOD patients from 82 ± 20 to 256 ± 52 (P < 0.05) and healthy volunteers from 144 ± 39 to 590 ± 61 cells per 1 million events (P < 0.05) in response to induced ischemia, with a maximum after 24 h and returned to baseline within 72 h. The relative increase in EPC numbers was significantly lower in patients with PAOD as compared with healthy volunteers (P < 0.05). Plasma levels of vascular endothelial growth factor increased from 27.4 ± 3.1 to 126.4 ± 12 pg/ml in patients with PAOD (P < 0.05) and from 30.7 ± 6.1 to 134.1 ± 12.4 pg/ml in healthy volunteers (P < 0.05). Both patients with symptomatic PAOD and healthy volunteers respond to a single episode of limb ischemia with a time-dependent increase in circulating EPCs. The increase of EPC numbers in response to ischemia is reduced when vascular disease is present, underlining the reduced vasculogenic potential of patients with PAOD.